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ABSTRACT

Twenty-nine sides from llghtweight helfer carcasses,
ranging from 113 to 250 kg, were fabricated into wholesale
and retaill cuts using standardized procedures. Eetall cuts
were trimmed tc either zero or 0.64 cm of ocutside fat and
analvzed for total fat content. Mean fat content ot all
retail cuts at the zero trim level {(except the ilarge end of
the rib’ was less than ten percent. At the 0.864 cm trim
leve!, only steaks from the round and rump roast were below
the ten percent fat level.

Retaijl cut vields from the chuck, rib, loin and round
for bpoth trim levels were considerably lower than those
reported 1n other studies. Reta1l cut vield from the tour
maJor wholesale cuts 1ncreased significantiy from the zeros
tp the 0.64 om trim level, Percentage carcass fat as
determined by specific gravity was not a good indicator of
carcass fatness in this study.

Marbling score and adjusted fatl thickness were Lhe pest
indicators of overall carcass fatness., Regression eqguations
using these and other c¢arcass variables were developed Lo
predict total amount of fat, {ean and pone trimmed from the
four maJyor wholesale cuts, percentage fat 1n the welghed

composite and fat content of retail cuts at each toim level.

INTRGDUCTICN
In the last five vears, consumers in the United States

nave become more diet-health conscilous. This frend, as



cepartea fy Tankelovich, Shelly and White (1985), 13 "eat
lean to pe lean.” The report indicated that apout 50
percent of c¢onsumers are concerned about the digt-health
aspect of beef, This flgure 1S up from I3 percent 10 a
simiiar report in 1983, Furthermore, results fram the
Mational Consumer Retail Beef Study (Savell et al., 1987
indicate that consumers are willing to pay a siightly higher
price for closely trimmed cuts and that otffering ciosely
trimmed retail cuts instead of cuts with one-nalf inch (1.3
cemy of external fat can increase sSales,

The change 1n consumer attitudes toward beef has peen
reflected 1n changes in retail merchandising. Many majar
supermarket chains are now selling beef trimmed to .25 1n
(0.64 c©m? or less, Retaiiera require beef carcasses and
primal cuts with a high proportion of saleaple lean and a
minimum of waste fat to be cost-compellitlve, As a result,
an increase 1n the demand for carcasses with &  lower
numerical USDA Yield Grade should be expected.

The increase 1n demand for leaner beeif has opened the
possibllity tor marketing beef using private branding. This
syatem allows the packer to charactecize a partioular type
of carcass, primal cut or retail cut, and to obtaln
permission to use the label "lean" on the product, Several
0f these applications have already bpeen 1ssued (Key-Lite,
Natural-Lite, HNaturall.

Current USDA regulations (USDA, 1986b) state that terms

such as "lite", "light" or "lightly" may be used in labeis



of meat products that contain at jeast 25 percent less fat
than & =Similar product. For products that are
unquesticnably low 1i1n fat, USDA rcegulations require the
product to contain no more than 10 percent fat. According
to USDA’s Agricultural Marketing Service, the typical beef
carcass is a USDA Choice quality grade, Yield Grade 3.
Based on this information, carcass compesition data
published in the literature and information in USDA Handbook
8-13, Composition of Beef (1986a), they have estimated the
fat content of a typlcal carcass to pe 31 percent.
Therefore, a "lite" carcass must contaln no more than 23.25
percent fat.

Retai! cuts from "lite" carcasses do not automatically
gualify to be labeled with the same terminology. These
should be analyzed and compared with values 1n a recent
recognized reference source on nutrient content of beet,
e.g., USDA’s Handbook 8-13.

There is interest on the part of packers 1n the
Southwest to identify carcasses from lightweight helfers
that could satisfy current USDA labeilng reguirements in
order to fulfill the needs of the diet-heaith consclious
consumer and improve the commercial value of these animals.

The primary objectives of this research were:

1> To study the relaticonships among the variaples used
in the USDA Yieid Grade equation when applilied to carcasses

of lightweight helfers,



2y To estimate the average carcass characteristics and
chemtcal composition of retail cuts at two different trim
jevels.
3> To develop accurate predictors of carcass chemical
composition based on carcass traits that can be rapidly ang
inexpensively obtained.
4) To provide data necessary so that ifndustrcy can

develop a private branding program.

MATERIALS AND METHODS

A total of 29 sides from iightweight helters were used

In this study. Sides were provided by eight packers logated

in Texas. Hot carcass welght ranged from 113 to 250 kg,
and carcasses were sSelected as outlined in table 1.

Carcasses were selected by staff from the Texas

Agricultural Experiment Station and Texas Agricultural

Fxtension Service. The following information was collected:

i

carcass welght, kg

fay thickness, mm (between 12-13th rib?

- ribeye area, sg. c¢m (between 12-13th rib)

- estimated percentage of kidney, pelvic and heart fat
- USDA marpling score

- USDA maturity score

- USDA Yield Grade

- USDA Quality CGrade

Carcasses were delivered to the Meat Science and

Technology Center at Texas A8M University and were held at 4



TABLE 1. CARCASS SELECTICN DESIGN FUOR SOUTHWESTERN LIGHT
HEIFERS.

Carcass Totai Packer ID. Number#

Weight Sides

Range, kg i 2 3 4 5 & 7 o]
113-135 2 2

136-157 2 2

158-180 7 3 1 2 1
181~-202 7 i 3 2
203-225 7 2 1 1 1 1 i
226-250 4 1 2

Totals 29 4 4 3 4 3 & 4 3

*Numper I1D.

H&H Foocds, Inc.

Larecdo Packing Company, Inc.
Eddy Packing Co.

Freedman Packing Co.

Gulif Packing

Handy Packing Co.

Dallas City Packing, Inc.
Gooch Packing Co., Inc.

QU WN e



¢ for 24 n. After this period, carcasses were weighed 1In
air, then immersed 1n water at 4 C and weighed under water
in order to determine garcass denstty. Carcass tat was
calculated using the formula described by Garrett and Hinman
(19692,

After a 24 h drying period, carcasses were fabricated
into sguare-cut chucks, ribs, loins and rounds. The neck
section, fore and hind shanks, flank, navel and heel of the
round were welghed, but not used for the purpose of this
study. The four major wholesale cuts were cut as follows:

chuck: 4 arm steaks and & pblade steaks;

rib: 4 small-end rib and 4 large-end rib Ssteaks:

loin: 4 strip, 4 Porterhouse and 6 sirloln steaks;

roung: 1 rump roast, 1 knuckle roast, 2 round steaks, <

Lop round sSteaks and 2 bottom round steaks,

Alternate steaks were trimmed to either 0.64 or zero om
of outside fat. Steaks from the same wholesale cutl with the
same trim level were ground together Dy passing the tissue

three times through a Hobart grinder (4.8 mm diametar

plate). A representative sample was taken and homogenizead
for 30 8 in a Robot Coupe food processor. Sampies were
stored 1n 150 mi containers and frozen at -10 C until they

could be analyzed for fat and moisture content following
ACAC (1980 procegures, Thirty min before samples were
welghed for analysis, they were taken out of the freezer anc
allowed to thaw. Approximateiy 2 gm of the sampie was

weighed and placed in prefolded fiiter paper. The sampies



were then placed In a dryling oven at a tempesrature of 100 C
for 24 h.
After drying, samples were weighed agaln to determine

moisture 108S, Samples were then placed in a ooxhlet

apparatus and subjected to ether extraction for 12 h. Aftar
extraction, samples were removed, allowed to ventilate o
remove all ether and placed I1n drying oven for €4 h before
rewelghing (to determine fat loss). 211 sampies werse Tunb
through this procedure 1n duplicate and cnly those samples
that were within 5 percent variabiiity of each other after
computation of percentage fat and moisSture were accepted.
A1l others were reanalyzed until acceptable variations were
optalned.

Percentage moisture and ether extractable fat at zero
and 0.64 cm trim leveis were determined for each sSubprimal
which wag analyzed,

gtatistical analysis included Pearson correiation
coefficlent and Stepwise regression to develop prediction
equations, Duncan means Separation (£S5t Was u3ed Lo Sepacrats
means., A1t analyses were conducted using the HAS C(1%HDD

package.
RESULTS aND DISCUSIION

Means and standard deviations of characteristics from
the carcasses used in this study are presented in table 2.
Mean welght, mean fat content as cetermined by gpecifia

agravity, and Yield Grade of the carcasses are consideragly



TABLE 2. MEANS AND STANDARD DEVIATIONS FOR CARCASS TRAITS.

Carcass Traits Mean SD

Hot carcass weight, kg 189.56 34.63
Side chilled weight, kg 92.83 17.32
Ribeye area, cm & £5.86 10.65
Estimated KPHa, % 2.24 .57
Actual KPHs, % 2.22 .69
Adjusted fat thickness, cm .04 A7
Actual fat thickness, cm .41 .14
Final USDA Yield Grade 1.80 .31
Marbl ing scoreb 206.90 B6.39

aKPH = Kidney, pelvic and heart fat,
bCoded: Practically Devoidd = 0; TracesO = 0; Siight0 =200;
Smalif = 300.



less than the estimated for the average peef Carcass (n the
United States (USDaA, 1986k). Kidney, pelvic and heact fat
percentage was 3lightly overestimated when compared tTo
agtual percentages.

Fat content of retall cuts <¢(lean plus ftat: from USDA
Cholice carcasses (USDA, 1986a> are presented :n table 3.
Theae are the official values of fat content of retaill cuts
and these will e used to compare the values opbtainsda In
this study.

Means and standard deviations of the fat content of
retail cuts, percentage of retail cuts with less than 10
percent fat and reduction in fat content (compar 1 to USDA'sS
Handbook 8-13, USDA, 1986) for the zero an the 0.64 cm
coutsice fat trim levels are presented 1n taples 4 and 35,
respectively. All the retall cuts trimmed To Zero outsiae
fat had less (P<.9%5) chemical fat than similar retail cuts
trimmed to 0.64 cm of ocutside fat. In the zero cutside fat
trim level, steaks from the rib (large end’, plade and arm
sections i1n the foreguarter, and from the Sirloin sectlion in
the hindguarter, had more (P<.05> fat than the remainder of
the retail cuts. Because all retail cutis were trimmed of
cutside fat at this trim level, intermuscular fat likely
accounted for the lincrease in chemical fat in these cuts.
Conversely, retail cuts from the strip section and the round

contained the least amount of fat.



TABLE 3. FAT CONTENT OF RETAIL CUTS (CHOICE, LEAN PLUS FAT)
FROM USDA’S HANDBOOK 8-13.

Retail Cut Fat Content, %
Rib steak (small end’ 26.73
Rib steak (large end) 32.10
Biade steak 24.41
Arm steak 20.47
Strip steak 23.53
Porterhouse steak 23.27
Sirloin steak 20.87
Knuckle roast 14.10
Rump roasta 20.67
Round steak (whole) 17.54
Top round steak 8.97
Bottom roung steak 16.77

4Same value ag Sirloin steak,



TABLE 4. MEANS AND STANDARD DEVIA
OF CUTS BELOW 10 PERCENT FAT AND F

TO ZERO QUTSIDE FAT.

TION
AT REDUCTI

g OF THE FAT CONTENT. PERCENTAGE
ONa QF RETAIL CUTS TRIMMED

% of Culs

Fat Content, gelow 10% % Fat
Retail Cut % s Fat Level Reductiond
Ribp steak (small end) 7.19 Z2.41 93 73.1
Ripb steak (large end? 13.16 3.16 10 59.0
Blade steak 9.%9 2.76 [ 59.1
Arm Steak 7.91 2.09 9G 1.4
Strip steak 4,31 2.11 97 82.7
Porterhouse gteak 7.02 2.14 0 £9.8
Sirloin steak 8.71 2.69 76 57.9
Knuckle roast 5.32 1.71 100 52.3
Round steak (whole) 4.39 1,19 100 75.0
Top round steak 3.32 1.54 100 53.0
Bottom round steak 4.08 1.28 100 74,1

acompared to USDA‘ s Handbook g8-13 values for Choice

lean and fat.



TABLE 5. MEANS AND STANDARD DEVIATIONS OF THE FAT CONTENT. PERCENTAGE
OF CUTS BELOW 10 PERCENT FAT AND FAT REDUCTIONa CF RETAIL CUTS TRIMMED
T0 0.64 CM CF CUTSIDE FAT.

% of Cuts
Fat Content, Below 10% % Fat
Retail Cut % SD Fat Level Reducticna
Rib steak ¢(small end) 15.66 2.72 0 41.4
Rib steak (large end’ 17.91 4.17 ) 44,2
Blade steak 12.78 3.44 24.1 47,6
Arm steak 13.15 2.85 17.2 35.8
Strip steak 12.24 2.53 34.5 48.90
Porterhouse steak 14.81 2.65 ] 36.4
Sirloin steak 14.45 2.49 3.4 30.0
Rump roast 2.08 3.36 17.2 56.1
Knuckle roast 13.99 3.61 72.4 7.8
Round steak (whole? 7.28 1.92 7.2 58.5
Top round steak 6.88 2.03 89.7 23.3
Bottom round steak 9.561 2.93 51.7 39.7

dCompared to USDA“s Handbook 8-13 values for Cholice lean and fat.



In the U.64 cm ocutside fat trim ievel, sSteaks {rom the
round, knuckle roast and sStrip sSteaks also contalned the
least amount of fat.

Table & shows the simple correlatlons among the carcass
traits of the heifers studied. USDA Yield Grade was related
(P<.0B)Y to only one Yield Grade factor, ribeye area. The
low correlation between USDA Yield Grade and i1tz factors
disagrees with other studies (Powell and Huffman, 1973
Yauffman et al., 1975; Crouse and Dikeman, 19763 that have
found USDA Yield Grade to be significantly correlated with
all 1ts faciors. The lack of a sianificant relationship
between Yield Grade and its factors can only be explained if
the relationship between the factors was different for
llghtwelght helfers than for cattie from which 1t was
derived. Marbling scores and adjusted fat thickness showed
significant correlations with almost  all other tralits
presented, Correlations between fat carcass measursaments
and carcass hot weight were positive and significant,
indicating that carcass fatness increased with increases 1n
carcass weight.

As reported by Hedrick (1983>, 9-10-11th rip disgection
and round dissection have long been used by researchers as a
useful tool to predict carcass composSltion. Even though in
this study, rib (small end> consisted of the rib sectlion
containing the 10, 11 and 12th ribs, fat content in the
smail end rib and bottom round steaks was significantly

correlated to fat content of most retail cuts.



TABLE 6. SIMPLE CORRELATIONS AMONG CARCASS TRAITS OF LIGHTWEIGHT
HEIFERS.
Marbling
Score YGEa ADJFTE {PHS REAS HCWE

Percentage _ '

Fat! = -.05 .32 .38* 42k JRT:
HCW LAEHE .05 LB4** .38% .83*
REA b -, 38* B3%* 42t
¥PH L3RR .33 LGq*¥
ADJFT L BEAH .32
VG .08
SUSDA Yield Grade.
o

Adjusted fat thickness.
Cgstimated kidney, peivic
dRibeye area.

4ot carcass weight.

tis cetermined by specific gravity.
¥ pP<.0B

** peLot

and neart fat.



Because retatl cuts used n this expgriment wers
trimmea to two different trim levels, U was necessary Lo
estmate composition as 1f all the sides had been trimmed 2T
the same level. For this effect, three varlables were
estimated for each of the two trim leveis. These varliables

and their formulas were:

Total trim, kg =

o % ({ Sum pone, lean and fat terimmed from retall cutrs).,

Percent fat in the composite =

Sum (% fat in retall cuts ¥ trimmed retail cut weldni?

gum weight of all ftrimmed retali cuts

Percent retall cuts =

2 Suym (welaght of all trimmed retali cuts?

Si1ge welight

fach one of these variables was calculated for every <Side
for each trim level. Because only one halt of the retail
cuts were trimmed to each trim level, when cajculating total
trim (kg> and percent retail cuts 1t was necessary Lo
multiply by 2 to make up for the difference. The rump roast
was trimmed to 0.64 cm of outside fat from all sides and it
was not ncluded when calculating these figures at the zZero
outside fat toim level.

Means and standard deviaticns of total fat trim, fat
percent in the composite, and percentage of retail cuts for

each trim level are presented in table 7. Total amount of



TABLE 7. MEANS AND STANDARD DEVIATIONS OF TOTAL TRIM&(KG), FAT PERCENT
IN THE COMPCSITEE AND PERCENTAGE OF RETAIL CUTSP BY TRIM LEVEL.

Outside fat trim level

Zere g.64 cm
Mean Sh Mean 5D
Total trim, kg 20.45 4,22 15.87 3.27
Fat in the composite, % 8g.12 1.59 12.23 1.87
Retail cutst, % 38.48 2.80 42.18 1.83

aTgtal trim = estimated kg of bone, fat and lean trimmed from
wholegale cuts at each trim leveij.

DRst imated weighed composite of all retail cuts at each trim level,
CNeck section and heel of the round not inciuded.



trimmed timsue decreamed by more than 22 percent from zTero

to 0.64 cm trim level. Percent fat content i1ncreased DY
more than four percentage points from zerc to 0.64 cm of
outside fat. Retall cut yield also increased from 38.48 to
42.18 percent by increasing the trim jevel from zero to 0.64
cm of outside fat.

The mean USDA Yield Grade representing the percentage
cf boneless, closely trimmed retail cuts deoes not refliect
the estimated percentage cof boneless retail cuts trimmed to
g.564 cm of outside fat. The discrepancy among these figures
can be accounted for by the fact that in this study the neck
section and the heel! of the round were not included 1n
calculating retail cut yield. Also, retai! cuts from the
chuck, rib and loin were trimmed of excessive amounts of
intermuscular fat. USDA Yield Grade Standards refiect the
percentage of retail cuts trimmed to 1.3 cm (USDA, 1980} and
not to 0.684 com or zero outside fat. The population of
carcasses from which USDA Yield Grade Standards were
developed was wide and representative of all the carcass
classes (Murphey et al., 1960). Because only iightweight
heifers were included in this study, the retationship among
the factors used for USDA Yieid Grade determination in this
study may be different from that by which the standards were
set. Total retail product yields reported in the literature
vary from 67.95 percent In steers (o 50.49 percent in
nelfers (Kauffman et ai., 1975; Crouse and Dikeman, 1976

Murphey et al., 1985). Different cutapility procedures and



levels of frim in retail cuts may aliso account for these
gdifferences.

Multiple regression equations were developed to
predict total trimmable tissue (kg) and tfat percentage In
the composite for poth trim levels, These eguations are
shown 1n tables 8 through 11. All tables show the best
equations developed using the USDA Yieid Grade factors,
marbling score and USDA Yield Grade. Only significant
(P<.05>, independent variables were incorporated i1nto the
modelis.

As could be expected from the high correlations between
marbling and percentage fat in the composite and with retatl
cuts, marbling was the most important factor 1n predicting
thi1s variable at the zZero trim level (table 8). In eguation
2, when the variable KPH was entered in the mode}, the
correlation coefficient increased. At the 0.64 cm trim
ievel, adjusted fat thickness was the most important
independent variable in predicting fat percentage 1n tne
composlte (table 9. The KPH, whlcﬁ showed Significant
correlation with fat content of the composite, was the
second best variable for this model. Ribevye area and USDA
Yield Grade, which were only moderately correiated to
composite fat content, and maribling score (highly
correlated) comprise the equation with the best coefficient
of determination.

Hot carcass weight was the best predictor of total kg

of fat bone and lean trim at both trim ievels (tables 10 and



TABLE 8. REGRESSION EQUATIONS FOR PREDICTING PERCENTAGE CHEMICAL FAT IN
THE COMPOSITEa AT THE ZERO TRIM LEVEL.

Egquation Independent variables Intercept b values R2

1 Marb)ing scoreb 3.94 0.02 .51

2 KPHE 2.76 0.80 .59
Marbling score 0.017

aRefers to the weighed average fat content of the four major wholesale
cuts trimmed at this trim level.

bCoded: Practically Devoidd = 0; Traces® = 0; Slight® =200; Smalll =
300.

CKPH = Kidney, peivic and heart fat.



TABLE 9. REGRESSION EQUATIONS FOR PREDICTING PERCENTAGE CHEMICAL FAT IN
THE COMPOSITE2 AT THE 0.64 CM TRIM LEVEL.

Equation independent variables Intercept b values RZ
1 Adiusted fat thickness 8.21 7.38 .51
z2 Adjusted fat thickness 7.14 6.12 0.54
KPHP 0.78
3 Ribeye area, cm? -1.53 0.08 0.59
USDA Yield Grade 3.36
Marbling scoret 0.012

3Refers to the weighed average fat content of the four major wholesale
cuts trimmed at this trim level,

UKPH = Kidney, pelvic and heart fat.

. SCoded: Practically Devoidd = 0; Tracesl = 0; Siighto =200; Smalil =
300,



TABLE 10. REGRESSION EQUATIONS FOR PREDICTING TOTAL TRIMMABLE TISSUEA
(KG) IN THE FOUR MAJOR WHOLESALE CUTS AT THE ZERC OUTSIDE FAT TRIM
LEVEL,

Equation Independent variables Intercept b values R<
1 Hot carcass welight, kg -.26 0.092 G.83
P Hot carcass weight, kg G.41 0.078 0.86
Adjusted fat thickness, cm 4,76

aRefers to the weighed average fat content of the four major wholesale
cuts trimmed at this {rim level.



TABLE 11. REGRESSION EQUATIONS FOR PREDICTING TOTAL TRIMMABLE TISSUEa
(KG) IN THE FOUR MAJOR WHOLESALE CUTS AT THE 0.64 CM OF OUTSIDE FAT TRIM
LEVEL.

Egquation Independent variables Intercept n values RZ
1 Hot carcass welight, kg 0.018 G.071 0.8¢
2 Hot carcass weight, kg -.62 £.063 0.84
Marpling scoreb 0.011¢

3pefers to the weighed average fat content of the four major wholesale
cuts trimmed at this trim level.

bCoded: Practically Devoidd = 0; TracesU = 0; Slight0 =200; Smali® =
300.



113, At the zero outside fat trim level, hot carcagss welght
was significantly correlated to total kg of trimmed tissue,
however there were variablies that showed better
correlations., When adjusted fat thickness was incorporated
into the eguation, 1t 1nereased the coefficlent af
determination from .83 to .86. At the 0.64 om trim level,
marbling score was the pest variable after hot carcass
weight.

Iue to the economical importance of retail cut yield,
It has Dpeen the objective of many researchers to develop
equations to predict this variable, Rowever, 1t was not
possibple to  develop regression eqguat lons to predict
percentage of retatl cuts in the carcass at any trim level
necause none of the 1ndepengent varlabies entered in the
mocel was Signlficant or produced appreciaple coefficlent of
determination.

E=timates of fat content of each individual cetail cut
at each trim level are presented 1n figures 1 through Z3.
These valuss were estimated using on?y sianificant values
(P Gbs. These shoud be used as & guick guigae for
determining the fat content of individual retall cuts at a

given trim level.



CONCLUSIONS

Data collected in this study support the following

conclusions:

al At the level of fatness of the carcasses in this
stugdy, specific gravity is not sufficiently accurate as a
predictor of carcass composition. Correlations between fat
percent as predicted by specific gravity and measurements of

carcass fatness were from moderate to low,

B Trimming to zero outside fat reduced the fat
content of retail cuts, In most cases, there was an
important reduction to levels below 10 percent, which 1s the

maximum allowable bu USDA to label beef products as "fean".

ol Marbling score and fat thickness were the two best
measurements of carcass fatness for trim levels zero and

6.4, respectively.

£) 1t was possible to develop regression eqgquationg to
predict the fat content of a composite from the retail cuts,
as wei§.as te predict total amount of trimmable lean, fat
and bone. The cdevelopment of regression equations to predict
carcass cutability was not possible with the sample size
used in this study because there was not enocugh variapiliity
in carcass traits among the carcasses. A& greater sample
size is recommended if there is a need to gevelop such

equations.
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FIGURE 3. FAT CONTENT OF RIB (LARGE END) STEAKS TRIMMED TO
ZERO QUTSIDE FAT BY ESTIMATED PERCENTAGE OF KIDNEY,
PELVIC AND HEART FAT.
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FIGURE 5. FAT CONTENT OF BLADE STEAKS TRIMMED TO ZERO
OUTSIDE FAT BY MARBLING SCORE AND ESTIMATED KIDNEY

PELVIC AND HEART FAT PERCENTAGE.
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FIGURE 6. FAT CONTENT OF BLADE STEAKS TRIMMED TO
0.64 CM OF QUTSIDE FAT, BY ADJUSTED FAT THICKNESS.
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FIGURE 7. FAT CONTENT OF ARM STEAKS TRIMMED TO
ZERO OUTSIDE FAT BY MARBLING SCORE.
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FIGURE 8. FAT CONTENT OF ARM STEAKS TRIMMED
TO 0.864 CM OF OUTSIDE FAT BY ADJUSTED FAT THICKNESS.



% FAT
N
1

6 - .
5..
3 -
2_

1 Y 1 T 1
TRO SLo SMQ
MARBLING SCORE

FIGURE 6. EAT CONTENT OF STRIP STEAKS TRIMMED TO
ZERO CUTSIDE FAT BY MARBLING SCORE.
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FIGURE 10. FAT CONTENT OF STRIP STEAKS TRIMMED TO
0.64 CM OF OUTSIDE FAT BY MARBLING SCORE AND
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EIGURE 11. FAT CONTENT OF PORTERHOUSE STEAKS TRIMMED
TO ZERO OUTSIDE FAT BY ADJUSTED FAT THICKNESS.
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FIGURE 12. FAT CONTENT OF PORTERHOUSE STEAKS
TRIMMED TO 0.84 CM OF OUTSIDE FAT BY USDA YIELD

GRADE AND MARBLING SCORE.
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FIGURE 13. FAT CONTENT OF SIRLOIN STEAKS TRIMMED TO

ZERO OUTSIDE FAT BY USDA YIELD GRADE AND MARBLING
SCORE.
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FIGURE 14, FAT CONTENT OF SIRLOIN STEAKS TRIMMED TO
0.684 CM OF OUTSIDE FAT BY ADJUSTED FAT THICKNESS.
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FIGURE 15. FAT CONTENT OF RUMP RCASTS TRIMMED TO
0.64 CM OF QUTSIDE FAT BY ESTIMATED PERCENTAGE
OF KIDNEY, PELVIC AND HEART FAT.
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FIGURE 16. FAT CONTENT OF KNUCKLE ROASTS TRIMMED
TO ZERO OUTSIDE FAT BY ESTIMATED PERCENTAGE OF KIDNEY,
PELVIC AND HEART FAT.
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FIGURE 17. FAT CONTENT OF KNUCKLE ROASTS TRIMMED

TO 0.84 CM OF QUTSIDE FAT BY ESTIMATED PERCENTAGE
OF KIDNEY, PELVIC AND HEART FAT.
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FIGURE 18. FAT CONTENT OF ROUND STEAKS TRIMMED
ZERO OUTSIDE FAT BY MARBLING SCORE.
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FIGURE 19. FAT CONTENT OF ROUND STEAKS TRIMMED TO
0.64 CM OF OUTSIDE FAT BY ADJUSTED FAT THICKNESS.
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FIGURE 20. FAT CONTENT OF TOP ROUND STEAKS TRIMMED

TO ZERO OUTSIDE FAT BY MARBLING SCORE.
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FIGURE 21. FAT CONTENT OF TOP ROUND STEAKS TRIMMED TO
0.64 CM OF QUTSIDE FAT BY MARBLING SCORE.
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FIGURE 22. FAT CONTENT OF BOTTOM ROUND STEAKS TRIMMED TO
ZERO OUTSIDE FAT BY ADJUSTED FAT THICKNESS (CM).
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FIGURE 23. FAT CONTENT OF BOTTOM ROUND STEAKS TRIMMED TO
0.64 CM OF QUTSIDE FAT BY MARBLING SCORE.
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